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(57) Abstract: 

PURPOSE: A semiconductor image device package using 

flip chip bumping and a fabricating method therefor are 3I0 

provided to minimize the size of the package and 

remarkably reduce the si/e of an ultimate module by directly 2 « 2r t L= r— J j soo 

forming Au in an electrode pad and mounting the electrode \ ^ i 

pad on a circuit board. CONSTITUTION: A plurality of' ~ : ^" T ~==-t'"J! i 

electrode pads are exposed by an insulation layer in a 1,0 250 

semiconductor image device(110). A multilayered lower 
metal layer is formed on the electrode pad. An Au bump is 
formed in the lower metal layer. The semiconductor image 
device package having the Au bump has a plurality of 

substrate electrode pads. An image sensor assembly is attached to a glass substrate(200) by using anisotropic 
conductive polymer. The Au bump of the attached package and its surroundings are protected and sealed by the 
anisotropic conductive polymer. An image sensor region is sealed by a transparent circuit board. 

copyright KIPO 2003 



Legal Status 

Date of request for an examination (20020219) 

Notification date of refusal decision (00000000) 

Final disposal of an application (rejection) 

Date of final disposal of an application (20050311) 

Patent registration number ( ) 

Date of registration (00000000) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



Copied from. I HKLMi.SI on 02/20/2008 



SJWmm ^2003-0069321 





(19)tfl tb^l^-^l ^ (KR) 
(12) ^JMH^iKA) 




(51) o Int. CI.? 
H01L 27/146 


(11) ^7fl»i3: 
(43) M-y*]- 


^-2003-0069321 
2003^08^27^ 


(21) W^^^L 
(22) 


102002-0008877 
2002id02€l9 c ll 




(71) *t&9l 


*^s1a} *lff tLtI*}!- 
1;M, 1 ^ ^*l T i- ^Sftl-A}^^} 17 _ 5 




(72) 












(54)1-^ 







-H- *^^r €"^-;M-(CM0S Image Sensor Chip)-*- bJM *1 (PackageH $2.3. ^} ^afl ft^-di^' 

*]iliL Au ol-g--^}- 3])7|;x] ^ ^ a a]]2-.^-^2)- ol§ ol-g-Ttt V , 7|^5l- zIjx 

' ~ ' ' ' 

°]*«F^ ^H^l ^j-Cfl^A-] Au ^ 0\-.Q^\ V \ t o]M^^]^ o]H> M. 

(Anisotropic conductive polymer)* A}-g-sH -^-^s}^?} ^^s\o] j=r$ «]o}} ^^t}±± COG 

(chip on glass) *1| ^ «H ^^ji} o}v}X\ &x$o) H^Slfe ^ 9)^}. 



JE 5 



VlSL^Il Au ^S., ol^lx] Ail a-] c^xfl^e], oi^j- -f^n-], COG(Chip on Glass) 



:.. .-; . ,! ,r ■;■■!■ 'A. ;i 

£ la JF. lc fe- #5fl ^1 *t , . ttS^l #>y-4i^l- o]n)^] aJa] j£ g. ^g^i o ^ 

i 2a 41^1 5L 2f ^M °cte?l: *UH* iio] 5} o_ S Al > «j^o]] 4^ %H^H Au *g^sK± -2^ 

-a- m em 

£ 3a i-1]a1 3j ^- *^ofl o lsfl afl^^-g- Sl^7l^°l ^ 513-7]?+^ 
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2. 5 g- "r^Hii H JE.*H *H7|*]a ^ Efllr q.Ej.^ 7 fl^^]oj ^ £ 

5= 6 ■& ^<a* i^37]o1] rflsfl l^iiS XHS€ *5L^1 «^xf ^1*1°) i±7] ?J^jT3}# 7]^-^ o] ^ ^ ^ 
Sfl -7l Xl 71} "4 ^ -° 3. Hi Hft S. 1 ^ 

I : £5.31 %^^A 2 : ^^H. 

3 : o1p|.x| ajai 4 . . g . H fi}olcH 

5 : -ft- 3 6 : 4^ 7]s& 
7 : el o] 8 : ^ ^ 

9 : €2L io : ^flz, ^c] 

II : 12 : 71^ AflAi sfl7lxl 
100 : 110 : %-$±x} 
120 : 130 : ^ ^ 

140 : ^# 150 : <£=-J>5|H 

160 : ^^-g- -I- -g 170 : Au 

200 : ^?1 S]S7l^- 210 : 7]% ^[q-aflH. 

220 : 51 Jf ^TJ-g- 230 : ^h.}- ^je^ 

240 : S.%\<% iMft- 245 : 7^ ^-4* £13. 

250 : £-3 31 H. 260 : 7^j2_Aj 7 1^- 

270 : l#-g S 280 : ^ fr^H 

290 : olnl^l Afl-y oj ed 30 o : iifls. frM^ 

310 : 1^. 320 : 4: <M 

-^]*i ^ 

£ «l^^l olpj^l ^ 2 }l7lxHl ?1 *1 ^A^, ^4 ^4^^^ .-,.,.(>, Au ^^(Au bumping 

)-ir °l-g-tl- ^-tsll !-:■ 'I 3)171*1 ^ ^"J^l ^°K->. 

QjHl.5lO.S-, o]p)x] ^-g. Ji^l] l-^j-ixl-el-Jli -i-Elir ^-^SAl, -f .^tg#i7l-5il- $8} ^:£*V4 4"g-*H ^ 
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44 44- 4*14 44 7|ti =jj 4 J '1 4444 444 iflofl ^flx^lfe 4]-44 4(W i z] 

-^-n, 4-jrt 4444 444 z>4. 

If. 1« 4 4 £ lc -I- 4£-44. if-SflS] 4-£4 #4^-40)4 444 AjjAi 2.^,P- i lc oil £4 4 44 i>o] ^. 
4 MO), 4 4 -S-irHI 444 4- 44 I- (9) 4 44 «?)!'- #r).«.l f;447-4 •v-^i>-| o)n].x] xu-j x; 7 ] x] ( ■ 2 } V ; _,, 
x)4 4 4< • 

ol-Y ojrlzl $A:) ^7|x](i2)~, JE lb of] £4^ H}i>]- z'-n] ;. ]1l ']u1 7 | ?V (6)^^I1 L-- K>1?X (7 )£ o|v^|o| 

24. 444^ 7%y.)>j)o\ oi a ,, n Pl|7].x| m-V-iL- <?>£*ll THJ-ixl(l) rt H*i 4**1 44 4x,' <&<lv\ 444 

*5 4 44 = I 4°l°l(4) 44£- 44 7|^(H)^ .fjyl^ o.j?. v'444 #-V-\j^ 44-7K44 ? j x, /fl^) - 44 

>|o| -lc-] y| V- ?' f ^ o.-i-V-i.l >,< 44. 

44 4 44 4 = 4 «V3= *J1 44:*l4 444 44 fifr^l =171 fe, 4£4 #^4:X)-(l)7l- ^^P-lol 4 7^4 £7l 

fil-al ^xiol! ^aj O.S. 4^44 nfl^oH o}u}*\ fifsj 517]^ 444 44^ -*f-^l =17!# o] H 

4 £ 4£ Al 71 if 7M 4 Sfl Xl % *J £ cl-. 

444 7)^ /-!]^oll Xj-g-Vl^. ol-- ull IX] irX„ S>fo)o]( 4 ) .Vuj ^ X; 2 ).^,,l 4,.^, l£ J- A|| ^ Vj Xj ^ oj sfl -7l 

. ,,|.o|oi ^(4H *N -144; ,.;.7i /f 7-1 x!;,. t[ 4 4 xiq;,7 oj.:.-'-. £4 4-4 xr4444 4447| trR.'oii 
444 44 ^444. 4 4 4£-£i44 : a-sj^ t^Hl ^]=f^o.s. ^'-^ «- -r frt^ V-l-?!* x]<_in <Ud. 

tt]^]xi .p. Hi-ujp- *!L-' -15<-i7|7! »--t± PC -8- 4^ 4^1-11 44 ;.' 'ii 4 4. 4 <]?>]--.■- ^i.-V-^l 

_t^!s1-lL7P ij^-^o..?, -r ?X\: 4^-4:- 44^1 4 7) xl -| 01^1^.^ ^.-^^ .xflvJ-f,}.^ .-.|n|.x| VU' S'.g-P-l 



4^4 '$■/)&} ^4 444 44^4 444^4 4xfi.4 4 A A 7il\] £- in^44x4. 

4, 4- 444- 45-4 t4i4 444 44 ii44 4i4 4ii4 44«l -1414 ri/jsl 4-7-4 4 oil 7)^01 •;• 
i~ 4°'' > 1 !■ ^ 44°1 '14 4 4_-f---l]J_<H] Aui • 4^ ^444 &\^.7]^^\ 444^- #^!4 An '?!44 4^ 
4 ^ 4^x] ;;! -aYA'A^ 4-?f4^ 4 4 4. 

■H- ik^ 0 ] 44-tixI- -sl-if 4# 4#44 44^, Au 4^ -Y- S44i4l- s]s.7l^.-4 444^-, 4^4 poi^. 2-4- 
4 ^s. a.j£4^r 4^* ^^14 ^4-°-s 44 4fe 44^-4 44* 4^4tr 444. 

•S- 4^4 °]4n4 *>fe it ^-^4-, 44 4^4 €444 €^^S 4444 oiwj f.^ 

4# 4-8-4 4^4 42:4 °144 44J.4-4 4 744'-- 444. 



4 ^4 -7 4 4 44- 

4- 4 4 44 44 4 44 4 444 44 44 4 4 45-4 44^4 4 44 44 ^44 444 4 44 44, 
444^^1 44 4 444 4^ fc^l €4^44; 

5- -t-€ 44 L 4s- *i4#4 4Jf4 £-44-*^ 4 4#4, Au £4-8- 44#* ^4 44- ^s)-; 

44 Au 5L44 4445-1 -yjf-ofl « ^-xj-g- JX^xx t}^ ^xvgyal 7X 7] ^sflc ^ 

444 444 444 4444 444= 444 -V- It" 44444 444; 
44 x.4 4 Au £44 4444 444 Au 4 £^-44 Au 4^.» 4444 444; 

44 Au 4?-a- 4^3-^ 4444 44 Au £44 4444 44 ^444- 4444 444 £444 44- 

44 4 44 44£°£ 44. 

£44 4 444 4£4 #4£4 444 44 £4:4, 44 44^£4 -4-4 4 =l ^4 44i ^44 44 

^4**4; 
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44 ftJf -j^^^o) ^^-sfltr^tt ^ 4 444 H-3-g- 444°-^ 5j j4; 

444E-71- «§444 5Ufe ~7-^ft 4 .?-44-4 €l3 44 44 91^ 3.A^- 4^ ^44 THr#4 4444 SUt 44 

€JE-^ 44 4-1- S.S. 3": ^ 4 2) ft>fc. 

4 4 4 si 4 ^ i^'l- '■] A o 4444 sife- ^44 4^7144 #7] Au 4ii7}- 444 47? 4 
44^^44; 

44 44 4^-4 444* 444 7}*}<^ 5E.44 ir444 Au 4 n 4 44 4' 4^4 ?t4 7l^r 4^4 = Aj-ojoJH 

7]?i]^ii^ gj ■' i|v.-., s\sl, ^AHj «^ 7 }44 a-e)^ - i 1 'i -| 1 in, i| > j ] j 41 | 

44 4 il 444 4 4 A] 6fl ofl o]ft ^33} < : -Jj £ ^-c] ^aflajO. jg. 4 *H 44 4 «fi $Jf £ 514^ t^Sf 

^ H^ft ^o|§ 4 T gft4. 

51 2 ^ 4 444 4*13 4514 44^4(110)4 Au ^44 4 44t- 4^4 #7l4|S 444 5144. 

- 1 3 5 2a ,U"fJ || § '3 7^4(110)4 5.44 ^ 444 20)4 4 4 ft 44, 4 4 4 Ai -ft-fto:] a] ^ o] 

cf^o] xi^3TflH.(150)» _V_*Al7l31, =l 44?144 4 44(130)4- Au H-S-H- 4 

444 40)4 «§444. 

44, ff~4 4 444130)4 4514 44^4(110)4 444(120)4- 4445L(150)4 4444 44ft Ti Al Cr 

1111 1 4 14 'I 414 1- r! c , U 1~ ^ >l 4 1 ^4 '1 \„ 1 i -din)- i ] l 1 i 

•f-t-^- ff^o.g.^ Au £fe Cu £Eif ZL 4^g- ^ ^7> a- 44 4 Ni SEfe ZL ^ Af-g-^ ^ o^tl 

44 3 \ Tl n §4130)4 LOO -5.000A 444 A1 ,fl| ! Al7 ^) ft^- ^ Ti Ti ^j ^ 7 fl ^ Cr 44 ^4 Cr 

Au i g g ,1 1 cf(l I0)€ 100 o,000A Au , Cu 7fl^, Cu ^ HI- NiV ?M Ni/fl ^ ^ ^ aj ^ 

^ 4M'S *j^4^ 4^33 44 ^71 ^ ^^1-S3-Aj #^o-llA^ Au 7> 7HJ- ft ^ ^ ol^ 

nz)3L \u VI-MI70)- -H^ll' (150) rr - i: r 7 3 ^^oflpV t§^^7|7l ^ ^J^l, 2b ^ SL*\ ^ 44 ^J-o] 

^7] Au -s-teK' „ a 10)-] ,! Y J^"l] ^-g- 4^ #€(160)4 in. it 4 44 r ?- 71^403 

Au 7} S^-El^o]: ^ Aj- 7 ] 4-^^^( 150 )p 1 o^oq^-o] ^^^44 4 '4^3 # € ?. ^E-| > f i *!4. 

-77.5-1 Jl, £ 2c ^ £ 2d <H1 £A]ft 44 47] Au #4^U40)£l 44^1 Au » £44^ Au = ( 

170)»^^3 44. 

^e-lJI, H 2d oil £Alft ^ol #71 MflE]^^ £^ ^i3-^ 44^3 #€(160)4 ^373431, 4€4^5L SL 2e ofl 

£4^- 44 4°] 47l Au^ = (i70): "I 'hf4 a l 4 1 AuH,; J ; , U4U) ^ ,: , J ! n >oi = | ■! 

^Aii ofl^s>E.s.Ai, 4 4°c43 44€4 -4 4 °il 4 4^ Au ^2.(170)?} *4<3=i ^£^1 t^i^?} ^12:^4. 

E 2f ^ Au ^=(170)71- t§^& «JrJE4 44^4(110)* 7fl 3} _<?.S 51 a] ft o] c}. 

47] f^ifV 7fli£5l ^. e}r^ Hl-tr^ S-Aj-^x]. ^o]Tt)i=, ^7];*} ^sj-S."^ o^j-ft,. .^^..JS-u]. ^ 

4 €-13 4€€ s oj <>j 47344. 

44 -ir^-a 47) ^4-5 ^|7]a| ; ^ Au ^n( 17 o) 7 > ^^€€ 4£7i] 447>7Kiio) ^^x]* <^>a 

H£l«4 €4 €# ^ft 4^€- 3]^7l^(200)€ ^las^, o]» i£ 3 ^1 €44h3 ^es 4^^^ 4. 

4^, £ 3a oil £44 44 4°1 4 4€°31 444 ^^-7} ^44 T^4 451714(200)4 4^514 €47} £45.1 

ol if^ft ^^71^1(200)4 wol ^ o^s. -4^01 ^-ft 7fl^SAi, ^ & l ^-Qj - oi^ irl ^ofl^ A 

u 44^1 i4-7]- 4€4^ 7]?i 444 1 42i0)7f $7flft7il 44, tl 214- 4 44x7 44 vi- fl 'd 44444 4 
^44 444^5- 4444 44 7>^.^ 71^(260)4 444 iS-^i 44 444 444^(220)7} ^ v344 44. 
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4?1 44 13 ^-8- 4M!M.(220)4 yr^^MM.AV. fl>gsW ^4t?44 4^=1*1, zi ^llf Au tg4 
^^o)l 444 *>Jf. ^-4 1 ##(130)-!- 1? 44 ^fl^l itf.fi.Sl 444 4 4 * 4 t>i < || r | n -Sn-0 
44 *1 -8 v =-r 2,; "4. 

47|4 -g-^j-o. f^44 44* SM-4 4(200)4 7J-44 ;VH |:' £21, ii-fo}^ 4 E] V! 4 4 <H1 -*J 44 31 

c F-4 4^4 5lS7]^(200)€- 44 44*1 =±7}^ 444 4H 2I^M Af444 fl4, 44^ 4444 44^ 4 4 
574 4(array) afl^S 4W4 4iH 4 SU-fi-4 4 4 4 44, ^4 4 4 7fl«? 4#iLsL ^444 4# 
44! ^14. ' 

44 ?4 o.S. 4^4 4444 31^71 444 444 4^44(200)4 4714-fi-S 4 J: 4 J7 al^S>7l 4 44 
fe" 4 71 71- 4^4 4 Si fer 4 7H 4 7f A>-8-5--l 4. ' " 

o] 45^<J "1)711 Ml 4eM§4 *J 44s .44fi 4 5^4, 4 4^4 41}44-fe:- 4#4(240) & «44 ^e) 

"1 4 k| V. 4Mi44 o| #eJH^r 44 ?J 4 *l] (Anisotropic Conductive Adhesn. ALA; " | .|4 

-I- 7Hc J 7 M V ^^(Anisotropic Conductive Film, ACF) 4 ^JE. Si 4. 

A cM 4 4 41=4 #44(230)4 5EM IE4 J&44 44 -f- 444.0 JS. 44 4<^ i,.', zVfg oj 

^4 Au, Ni, Ag, Cu 44 S. 44 ^44(240)4 44^ 44 4444 40.4 o. £44 44^(240)^- ^4*1-%- 
it 7} H444 -44. 4 ^ 444440)4 37)4 444 44 444 4 oi 04 0 10 um^l ^^li 

71 ^fll ?fe£f. 

A J-7l ol«j- ^is.^ #e-H(230)» ^(200)^4 Au ^=.(170)7} ^^]] #^^7Kll0) ^olofl 7 fl 

TflAi^j ^Hiio-n^ ^ 2j000 £ -^^o] 71- ism fr^^ia -t-s ~ ^ ^^)sH ^it-Aiy 

0 1S.^, #31sHt 4^r^ -g^^(240)^ ^^13-0.^^ ^7l^oi ^^o] oa^^j! Au ^="(170)^ 7] 

^1- ?l^s|l ^(210)71- Sl^r Jf-S-°1MTr ^1^1 ^S^oll ^Sf| 7l7ll^^LSL JiaVo] oJc»l^]cf. 

014. 

A ^7i ^11714 si >! h]-5L^1 -14^-^(110)^1 ^1^14* ^«fl 1-%M^ 7411 447H4 ^4^ f -^4si^7l4( 

200)4 ^1714^ °H*l 411 41 ^^(3) v))4# lr#^ ^-^71^ 4^*4. 

?r ?^»^r 4^r^l sflfl^7> ^ Xi^^ £ ^ 4 °1 Slfe S) 5L7] 4(200)°fl4 *9s]41 u\ 440I 

^ 7fl^ sfl 7]xi a^-^ 4444, , ' ' ' ' 

^71 SlSfl Au ^H(170)7f ^44 ^741°! 440I 4=5)4, 4p^4 Sl^7|4(200)2-1 7)# ^43flH(210) 

4 51 4 ai ^ Efl si 4 7 ]^o } ^4,0} 7j._s.j3 7i 4(260)4 01 4 4 «i 40] 4 4, 

ol# 4sfl £ 3g ifl^l -ti ofl 444 7,-4-1 ^ ^£.4 47^^.4 44^ ^45-M oj,i=. 44 444 7.-144^(220) 44 
°fl ^7)4^ ^^^1 °l«o v ?t£4 #s^)(230)# 44-4^ $al4 7l-fi.4 714(260)4 Tl I i , 1 1 ,! 41 ] A 
4 »1^45l# €^^-4. °1 ^-^H14^ #5.^ -7i:i\» : ',230}': ^4 ^ EF_±= -414 44 «j^o ^ 7 fl 4 

13- 4 $14. 

A J-7l ^734 44 4401 4^4 444 4 44 o-l^-eelfe £ 3j *f| £^1*V 44 7 a-^l -H^4 «(270)°1 444 4 
wl» ol-g-sM ^144 44 4444 4^h(280)jl 4e4H ^4 4^tr^. 

44 744 ^4 44^ 711^4 4 444 444 44 444?^ 44s(280)^ £ 4 4 £44 44 £°1 
4afl^l 4°^1 I': 1 ; 1 4-1 4s 4 ^1^4 4^i 44^H 4*fl ^B^I^p-I 5145 4 % a o S 

i?_44 £L4»H4 4^^14^4^°l Xi^z, 0144 0414 44 4442) 4MH(280)4 £5 4 
4 44 4°1 €^ 44^(300)4 44°H 42.^.4, 4^4 41 , ] 1 > 1 I ,« ' 4 1 Ml / I Ml 
sl ■ ..- A 4 4^ 444. 

0144 4^°fl 4€- ^^S# °1*4 4£M1 #4^4 4714 ^ ^ ^^4^1 4^4 i^l€ 4 

4^453^4, ^A}'A°]} 7H4€ ^H^K^^l 45fi ^ ^14 44.^4 ^04 4 4^4 71^a}4 
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44 4 H.4 

44*!; 44 44 ^ y^ofl ^ 0 |^ € . m ^ x} ^ n 4^ o)u]~a) 

£4| 0^^(280)^, E61 SLA)® »W ^o] #E> s**]ol ^ >g ! 1 | | || 1 | i | | II | || ] 

4(12)4 V)i})^ n}}7\*}°] ELA^k 4^44^, ^M°.iiL S)^- SL^A Z7]t 517]) V J - 1 i -I" Ji47f ^4. 

^4, 4!- 444 44 4^4 44^4(110) 444 m 4^-4^ ^ <sq^ ^o] 7 j ufl^o,] ^xv H ]- cfl 

^4 o.s 4 44 ^ 4^ is)-;} 214. 

SEJh 3]S4 444*4 444 AflAi E fl-7lx)» ^Sl-n d Ai ^^.s>7l 7 )-^o} ^ .o ^ 

(57) 444 4 4 



- 1. 

444020)4 44 ol^fe 4^0] 444 -(15041 i^sq HJrS^ll 44^4(110)4 444, 
44 444^.(150)44 44^ sfjf -n##(ioo)4; 

47] 44 444(100)4 444 An 4^(170)4; 

47] Au 4 £.{170)7} 44 4 4^4 #4^4410) 4447> 444 4* 444-(2i0)« 42. 4ji 4^7}- ^ 
4 44 7] 4(200)4 44 4^4 #4 4(230)^4444 4 44 44 4 €4 4444(270)4; 

^44 4444 Au 4H(170)4- 44 7f o]i# #4 4(230)s 4 444 3i, 444 44 4 4(3)4 44 

4 4 j? 7] 4(200)Ais. 444 ^v ; 4A i 4 *j ^4 44^4 4-714. 

3^8-2. 

444 444H.(150)# 4fe 4^4 ^4^4(110)4 444, 
44^(120) sls. 42^4 444^(150)* t#4 4^ -£-44-; 

44 xi41 444- (150) 4 44^(120)4 444 444^-- -4 4 44(130), £^-g- 444440)4 ~ 
i?-4 4; 

44 £4-8 ?i41r(i40)4 444 £4 444 444 #4(160)4 Eit-?, £-4 4 4 444 44 444- 44 
4 £44 444(140) 444 444£S £#4£4 4444^- ^44; 

44 £fr4 £^4 444(140)4 444 Au 4 £44^ ?^4; 

44 44 4 4 £^<- 44 4 7444 #4(160)4 44 4 4, £^4 Au 4£(170)» 4^ns. 4 444 44 44 -3 
*4CO0)4 444fe -2-44; 

44 Au 4i4i70)7l ^4-4 »4i4-7}- 444 44 444-(2L0)# 4444 44 444 4?H1 44 444 # 
44^-^4 4; 

44 444 44 444 4-44 #4 4* ££, £-4 4 4444 444 £4 44 4 4 4 44 4 44 4 4 44 4 
44 4; 

44 444t 444* 44 4£s» 4444 ^444 4444 4^ ^44^(245) 4 44 ^--4-(2i0)# 
4 4 44 44 4; 

44 ^4 4 4 4 444^.(210) 44 4 4, £44 ^#-I-(240)4 44- 4^4 -14 4(23041- £3.444 ^ 
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*H^i ^?H# S|s.7> ^*j*i si^-7i?b(200)°l] gj ■a-y-^-Ai-^ ^^-j!} on -:-•$•*}• e 

^^-S *>fe #%J^ ol -g ?t Vi.V-^]] #^7.} sfl7H 

*n 2 sa^^, 

A K y] ^ ^#(130)^ 100~5,000A Al 3fl*3, A131 W ^ll^, Ti zfl^, Ti/fl ^ 4]lJ Cr ^ SEfe Cr 

^ ^ ^% «\± 3J£ Ei-^^ii *\-?rr U^-i- °l-g-?l w>£il 1 '1 . | I] 7 ] ,] jj^g. 



4. 

*H 2 *J-i 

JE^f-g- -€^-#(140)^- 100-5, 000A ^ °] A 13 7fl^, Cu *M ^ Cu?ll .^^ £E^r Ni 3 ] Ni. ?fl ^ 
, t ol2=. SHS R^|6 5 a^^j ol^-^. ^^bx> afl^^l ^i^'. 

5. 

^>7) Au ^=(170)71- ^£ wJlE^ *H!^KllO)7} ^-aj-sl 5]J£7l^(200)€- f r £-]» 5L^Kr T n J*> ^M^w] 
HJ-S^-H -Mi4(110)^ olnl^ Aj^l cjcd (3) ojoso]] ! I'M 913., #.^4(110)^' 
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